Application of SPME supported by ionic liquids for the determination of biogenic amines by MEKC in clinical practice.
The analysis of biogenic amines (BAs) and their metabolites is helpful for the diagnosis of central nervous system disorders and other neuroendocrine and cancer disturbances. In the study, a developed micellar electrokinetic chromatography method, coupled with diode array detection (MEKC-DAD), was validated to monitor levels of adrenaline (A), noradrenaline (NA), dopamine (DA), L-Tryptophan (L-Tryp) and L-Tyrosine (L-Tyr) in real human urine samples. These neurotransmitters were isolated from urine samples using solid-phase microextraction (SPME) and methanol containing 1-ethyl-3-methylimidazolium tetrafluoroborate ionic liquid as the desorption phase. The method was linear for DA, A and L-Tyr in the range of 0.5-20 μg/mL and for NA and L-Tryp in the range of 0.25-20 μg/mL. The good linearity for BAs was confirmed by the correlation coefficient (R2) from 0.9989 for A to 0.9997 for NA and L-Tryp, respectively. The validation assays for accuracy, precision, limit of detection, limit of quantification, absolute recovery, and stability of the analytes were consistent with the requirements recommended by the FDA and ICH guidelines. Next, the validated SPME-MEKC method was successfully used for the quantification of A, NA, DA, L-Tryp and L-Tyr in real human urine samples collected from pediatric patients suffering from neuroblastoma, ganglioneuroblastoma, Wilms' tumor, rhabdoid tumor and lipoblastomatosis, as well as from healthy volunteers. Finally, the levels of BAs in cancer patients were evaluated as to whether they can be used as biomarkers of various health disturbances.